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(57) Abstract: A process for producing a 

biogas, comprising carrying out hydrogen 
fermentation of a subject solution contain- 
ing organic matter with the use of a hydro- 
gen fermentation microbe, in which on the 
basis of interrelationship between the con- 
centration of given substrate contained in 
the subject solution and the rate of substrate 
consumption by the hydrogen fermentation 
microbe, the maximum allowable concen- 
tration of substrate consumable by the hy- 
drogen fermentation microbe is determined 
in advance and in which in the actual hy- 
drogen fermentation step, the concentration of substrate in the subject solution is maintained at one not higher than the maximum 
allowable concentration. In this biogas production process, hydrogen fermentation can be performed satisfactorily steadily without 
any treatment of raw material involving consumption of thermal energy such as heating or warming. 
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6 12 6 2 3 2 2 
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(S-S )/(-dS/dt) =V/F (3a) 

0 c 

F=VX (-dS/dt) /(S-S ) (3b) 

C 0 

[0035] ttf^(Z)r^<. v^t)^^(-ds/dt) f*Br&6^ti:S:^fii:-e— ^tC'(S:o-<t^^^j;«9— 



wo 2005/077845 



10 



PCT/JP2005/002226 



0 

[0036] ^(Dx^KL^XTi^mmmm'^^m^x^Ti^mmm^n^^tKx^^ T^mRxj^r^mit 

[0037] ^^^i^mmm^K^^^f-^i^mmmw^mtmmtfhx^^^^o ?^^>^mmm<Dm^m 
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[0041] *fc. ±M%m^mx\'im^m^Ki:^ii^m'^^>r.mmm\^-:>\^xnm\^ftj)^ 

-r^-h^. n^^i^mnmm^xm^Mhf-i:\^m^x^^. mnmt^m^fi^o m 

(Dx\ wMmm:mjE'mMK^^.^.xummx^^o mmm'^(Dm^. mmmm 
m^immm^^^-^fh^tMz.^ %mmnmmimmmKm\^^fh^(Dx^ mx. 

~m^. ^<4:t^:^^wMt\^x::^:^;ve^—^>^^mu^^^m(r> @ m^. mm^ 
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[0043] L%mmK^^yi^mmm(Dmmi^mi 
mmmi) 

^i^^);4000mg/L— 5000mg/L, fL^;^4000mg/L. 
lOOmg/L) K50X:iZ.xmmU P<^^l^^fflm^^^l^*bT;!Kl^^^(Z)^Jg:55 

m\t^ 5or. pH6. 0-6. 5<D^i^rxnofco ^(Dt^(Dmmmmumtmm^':^ 

mKX5o°cxm^\^tit^^. mmw^i^wm<Dm±^='^^—^^M^mtL-xm 
m^titio ^(D=xvi:=^—(D^x^<^^}^^8m(Dw^m^mummm(Dm^mmK 
xmmu mmvxMti=iti=:.—(Dm^^<Dmmmm^fmri^f^t^s^ 8m(D^-h5 

mKxmm\.fc^Kfimm~imM\^fj:^^^fco (fimm^mmmm: U7i<.mm^^ 

[0044] (it^^Jl) 

^/U=i—:y^ (m^MMW) 20g. ^^3idr;^ (DIFCOM) 3g. ^y'h>' (DIFCOB) 

3 

mmu^^^^xif—zi'm^myk^mmmf'^mti^xsox:. ph6. o-e. 5(d^#t 
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^>^hi^. *^^=¥;^. NaHco f}^tb^j:^m^mmmmmmm^m^^i5g, 

3 

tL^x^ta^fvfc, ^(D=tti^—(D^x^<^,^^^9m<Dm^^^%mM^mm(7) 
m^mMKxmmu mM\.x^t:i=^vi^—(Dm'&:^<Dm.mmm^m\^tit^^. 

9WCC)5"^2W;05Lactococcus lactis^ 9^605 '^2W>05Enterococcus faecalis^ 9^(D5 
[0045] [^1] 





fFit(mg/L) 


i§^(mg/L) 


fLit(mg/L) 




48 


0 


33 


1lHlgi|l7B# 


2600 


1800 


380 


2lHli^Sl7B# 


2800 


1900 


190 




2100 


1400 


3700 



[0046] mmmititmmit(DitmKx^^ m]:^mm^m\^^xh.mn(Dm^7!)mtf:^tm 

[0047] L\f-/vmi^m7K^m\^fcykmmm'] 

mmm3) 

7b^h^jt^Mmt\^<DmM^mMmM\^xMm\^fmnm(D^M^^mt^^.mm 
[0048] mnm(DmMmm^m loooomg/L. mmmmco^^m^i. oxdtvx 
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mm:&mim)(Dmm^m2ic^'r, fj:^. m2^(D7i<m^mm^(DmMm&^x^ 

o 

[0049] m2] 





(mg/L) 


(l/d) 


(mg/L) 


(mg/L) 


mm 


mm 


%m 


1~7 Bg 


10560 


1.0 


800 


1000 


2500 


0 


8~13 B s 


22360 


0.4 


1000 


1800 


6000 


200 


14-15 B a 


22360 


1.2 


3800 


1500 


5000 


4000 


16 — 17 B g 


24030 


1.2 


3800 


1100 


3300 


6000 



[0050] m^<>mmm^m v ^f:i7i^mmm:\ 

fdm^WMt\^XbO°C. pH6. 0-6. 5(D^#T-ea^^*^^^ff ofCo 

[0051] ^-r. mMm(Dmm.m&^m i looomg/L. i£M^^<D#3^«. 
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mm (1-6 0 g ) (Dmmm^(DmMMm^3ooo—4ooomgyi.x-hofco ±m(D 

[0052] [^3] 



mmmm 
asfe 


(mg/L) 


(i/d) 


(mg/O 


(mg/L) 








IBS 


11340 


0.7 


3050 


2439 


2904 


64 


2Bm 


11340 


0.7 


3470 


1950 


2428 


0 




11340 


0.7 


3390 


1913 


2043 


0 


4aa 


11340 


0.7 


3110 


1642 


1704 


0 


5Bi 


11340 


0.7 


3590 


1658 


1610 


0 


6Bg 


11340 


0.7 


4060 


1674 


1516 


44 


7BS 


34890 


0.35 


3960 


1237 


1134 


852 


SB m 


34890 


0.35 


4470 


2792 


1960 


4106 


9B S 


34890 


0.35 


4550 


3258 


3861 


4500 


lOBS 


34890 


0.35 


5170 


3229 


6997 


4991 


11 Bg 


34890 


0.35 


6850 


2696 


7826 


5488 


12BS 


34890 


0.35 


6640 


2382 


9136 


5824 
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[0054] mmmB) 

l^<^*S®^iS^3000mg/LJC'(^^^L-C50°C. pH6. 0—6. 5CO^it¥TX7Km^ 

x^xMrnuiLMMm mnm^<D^mnms.. io7iomg/L-i8390mg/^L) xmi 

mMrnm^xmm^tiUPcm^^^ H-iW-^^^mmm^u^ m&xMzMMut.m 
Pcm-^m\^x^ m.mi^mm^mm\^xmmm^(Dmm.mm^-^\^mL-^^mm 

c 

nhnfc(DX\ ^ (3b) (Dmmmw^mmF(Dmmim:'^K:hrc<}Xi^^ti^m\^^rc 

V ^^t7!)^:^mmmmm(D^wx:h^ti(DX\ mmw^(DmmmMm&s^3ooom& 

xu^m-^i^fco ^nh(7)mtm'^mmmmMmm^h^(3h)%:m\^^x. mmm-^ 

v^r4 0 m(Dmm^m^n^ti^^. mirxmti:^mm<Dmnmi^my)W^tio m4\c 

m4^(Dmm<7y^wim^. mm(7)mnmm^mxmm\^fciiM.xh^o mmmp%<7) 
mMm&i'im^nmt\^ti3ooomsXL.H7&tm^yi^m^mmnmMmmmKm 

[0055] [^4] 
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rs" ijiji ^Tte m 

T/p M ^:5z. 




BWL 






it hI/ w 

V,l III—/ 


4/H M -P- liA /R M ^ 

1 ml / mor 1 
\i 1 II—/ 1 1 Is/ 


11160 


0.92 


3 SB 


0.90 


2689 


1410 


0.20 


11160 


0.92 


4 SB 


0.90 


3038 


1366 


0.18 


8820 


1.29 


3 


1.21 


3120 


1269 


0.19 


8820 


1.29 


4 aa 


1.21 


3314 


1328 


0.20 


10560 


0.99 


3 aa 


0.95 


2823 


1259 


0.17 


10560 


0.99 


4 ss 


0.95 


2771 


1366 


0.19 


22360 


0.39 


3 SB 


0.37 


2984 


1479 


0.21 


22360 


0.39 


4 SB 


0.37 


3136 


1383 


0.19 


38280 


0.21 


3 SB 


0.20 


3359 


1410 


0.21 


38280 


0.21 


4 HB 


0.20 


3549 


1527 


0.21 



[0056] [^5/:7°^u?7}^5/:7°^^(Z)#^tt] 

^;v:=i-y^ m%mmM. nw^m 20g. (difcom) sg. -<:/h^ ( 

DIFCOM) 5g. ^^rcdr><^(DIFCO$i) 3g. 4Niy7°^l/5/h (BotanixM^ Hop Pellet 
Type 90) l^^ll.(D7^^y^\Z.mm^^fzM. 121°C-ei55><Z)mi^^^0Ma^L-C^ 

$ti.fc(Bi5)o ^(Dt^(D^m^ti^mm(Dm.jm:^^^\^fz.tz.^^ sm<Dm^^^mx 

[0057] [^5] 
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(mg/L) 


(mg/L) 


mm 






2 [ElS 


7528 


1843 


2363 


80 


4 us 


7267 


2369 


2532 


0 


ems 




2040 


2538 


116 




9334 


2042 


2648 


0 


8mm 




2175 


2708 


75 



[0058] mmm?) 

mMm6(Dmmm^U^U ^^^ttC^^^^fffiCO^a; European Brewery 
Convention. Analytica-EBC 4th ed., p.E137, 1987.) ^PJ^bfCo ^^#{^7(^131? 

[0059] (MMms) 

mnm^Wi^\^x3 pra (130-150) (omm^^n^fco u^o^l. ^(Dmi'¥xi^7km 

l/5/b(BotanixMx Hop Pellets Type 90)^mmWlI^^tl'01g(DmMMt^i:^X^K. 

mmwRxfm^mKmMvfrio TKm^mmvu nKJ<^mmm\^^^u 200 g 
{a-immmwMm'i^mmfim(D7km\^^xmmi.f^m6)o ^^c. 190 ni^x^<D 
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